Introduction
The prevalence of overweight and obesity is increasing globally. 1 In Australia, 19-23% of children and adolescents are overweight or obese, 2 a prevalence that has increased twofold since 1985. 3 Overweight and obesity during childhood and adolescence is of particular concern because of growing evidence that overweight and obese children suffer the same co-morbidities as overweight and obese adults, are at high risk of becoming overweight adults, and suffer increased morbidity during adulthood, even after weight loss. 4 While the causes of overweight are complex, recent attention has focused on the role of the environment in perpetuating weight gain. The rapid increase in the prevalence of obesity worldwide over a relatively short timeframe suggests that the explanation is unlikely to be biological. 5, 6 The environment is increasingly being implicated as an important influence on energy intake (food choice) and expenditure (physical activity), and is considered to be a driving force behind population-wide weight gain. 1, [6] [7] [8] Contextual models that include community characteristics have been proposed to better understand the causes of the epidemic of childhood obesity. 9 Despite widespread interest in the potential role of the environment on the development of overweight and obesity, little research has focused on identifying environmental correlates of weight status, 10, 11 physical activity or dietary behaviours among adults, 6 and even less has focused on children. 9, 12 Children's eating behaviours are largely influenced by parents and carers, peer pressure and the media. 13, 14 Intervention studies suggest that availability of healthy food in the environment outside the home may be important. For example, a recent review found that reducing food prices and increasing the availability of healthy choices in high school cafeterias and vending machines resulted in increased purchase of the targeted foods, and improving the quality of the food served at school resulted in decreased fat intake. 13 The limited published empirical studies related to children's physical activity or mobility within their neighbourhood suggest that mother's neighbourhood ties, residing near parks and in a new neighbourhood, 15 amount of time spent outside, 16 access to public transport, parks or sports grounds and other facilities, 16, 17 safe pedestrian and cycling conditions 17 and neighbourhood crime rates 18 may be important. While there is some evidence that supportive community environments are associated with physical activity, the impact of these environments on childhood obesity is largely unknown.
Only one study has examined the relationship between overweight in children and environmental factors. 12 That study used objective environmental data and was limited to preschool children. No relationships were found between overweight and proximity to the closest playground or fast food restaurant, or level of neighbourhood crime. Among adults, two studies have found lack of sidewalks to be related to overweight and obesity. 10, 11 Giles-Corti et al 10 also found that those who lived on a highway were more likely to be overweight, and that people were more likely to be obese if they did not perceive there to be a shop within walking distance. Poor access to recreational facilities 10, 11 and outdoor exercise facilities, and negative perceptions of the neighbourhood 11 have also been associated with weight status among adults. Although the environment is thought to have contributed to the current epidemic of obesity, only one published study has examined relationships between the environment and childhood overweight, and that study was limited to preschool children. As far as we are aware, there are no published studies that have examined relationships between the perceived physical environment and overweight and obesity among children, nor any studies that have included children from a broad range of ages. This study examined associations between parent's perceptions of the local neighbourhood and overweight and obesity among children aged 5-6 and 10-12 y. Associations between 10-12-y-old children's own perceptions of their neighbourhood and overweight and obesity were also examined. These two age groups were chosen because they represent primary (elementary) school entry (5-6 y) and exit (10-12 y) ages in Australia.
Methods
Families of 5-6 and 10-12-y-old children were surveyed during July to December, 2001 . A questionnaire was developed for parents to complete at home and another questionnaire was developed for children aged 10-12 y to complete at school. Children's height and weight were measured at their school. The study protocol was approved by the Deakin University Ethics Committee and the Department of Education and Training Victoria.
Sample selection
Children (aged 5-6 and 10-12 y) and their families were recruited from 19 state primary schools in high (n ¼ 10) and low (n ¼ 9) socioeconomic areas in metropolitan Melbourne, Australia. Stratified random sampling was used to select schools within the sampling frame. Five schools declined to participate and were replaced with randomly selected schools. Although schools were selected randomly, all schools in high socio-demographic areas were from the east of Melbourne, while all schools in low socio-demographic areas were from the west. This reflects the socioeconomic distribution within Melbourne. 19 All students within Grades prep (5-6 y of age) and Grades five and six (10-12 y of age) in participating schools were invited to participate. However, only families who provided active consent by returning a signed consent form by the required date were eligible. In total, 291 families of children aged 5-6 y (27% of those invited) and 919 families of children aged 10-12 y (44% of those invited) took part in the study.
Measures
Height and weight. Measured height and weight were used to calculate child's weight status. Measurements were taken privately at the child's school, without shoes, using digital scales (weight) and a portable stadiometer (height). All measurements were made by the same person. Child's body mass index (BMI ¼ kg/m 2 ) was calculated and internationally accepted age-and sex-specific cutpoints were used to define overweight and obesity. 20 These child cutpoints approxi- Area-level socioeconomic status (SES). Area-level SES was determined by the geographical location of the school from which children were recruited: eastern (high SES) and western (low SES) suburbs. 19 Survey measures. Socio-demographic information: Marital status, highest level of maternal education, number of children under 18 y living in the household and number of cars were requested in the parent questionnaire. Highest level of maternal education, used as an indicator of family SES, was collapsed into three categories: some high school or less (low SES); high school, technical certificate or apprenticeship (medium SES); and university/tertiary qualification (high SES).
Perceived neighbourhood access: Parents were asked whether each of the following destinations were within walking distance for their child (yes/no): cycle/walking tracks; friend's houses; parks, ovals, playgrounds; the postbox; public transport; school; shops; and sport venues.
Parental perceptions of their local neighbourhood: Parents were asked to indicate how much they agreed or disagreed with a series of seven statements about their local neighbourhood (six-point response scale: strongly agree; agree; neither; Neighbourhood environments and childhood obesity A Timperio et al disagree; strongly disagree; and don't know). These perceptions, which have been reported previously, 17 included traffic density, road safety, strangers, sporting facilities and public transport in their local area. For analyses, the response options were collapsed into two categories: (1) 'strongly agree' and 'agree'; (2) 'neither'/'don't know', 'disagree' and 'strongly disagree'. Children's perceptions of their local neighbourhood: Children aged 10-12 y were asked to indicate how much they agreed or disagreed with a series of four statements about traffic, strangers, road safety and sports facilities in their local neighbourhood (six-point response scale: strongly agree; agree; neither; disagree; strongly disagree; don't know). These items have also been reported previously, 17 and response options were also collapsed into two categories consistent with parents' perceptions of their local neighbourhood.
Data analysis
Using SPSS-PC, descriptive statistics were used to characterize the families that participated in the study and describe perceptions of the neighbourhood and access to local destinations. Perceived access to each of the seven destinations and perceptions of the neighbourhood were compared between the two age groups using Pearson's w 2 tests of significance. Logistic regression analyses were conducted to examine perceived features of the environment associated with (1) overweight or obesity, and (2) obesity. These analyses were performed using Stata 8.0. Unadjusted logistic regression analyses were performed separately for each age group, with sex, perceived access to local destinations, parents and children's perceptions of their local neighbourhood and number of cars owned by the family entered as independent variables. Final adjusted models included sex, SES (family and area levels) and variables with a statistically significant relationship with the dependent variable in the unadjusted analyses. Potential clustering of participants according to school was controlled for in both types of analyses. Analyses predicting the odds of being obese were only conducted for children aged 10-12 y, as the number of 5-6-y-old children with obesity was too small to meet statistical assumptions.
Results

Sample characteristics
A similar proportion of boys' and girls' families took part in the study (Table 1) . Most families reported usually speaking English in their household and most parents or guardians were married. Maternal education (family-level SES) was evenly distributed among children aged 10-12 y. Approximately 40% of mothers of younger children were tertiary educated (high SES). A slightly higher proportion of families were recruited from schools within high SES areas (eastern suburbs) and more than 60% of all families owned more than one car.
Overall, 21.2% of children were classified as overweight and a further 6.1% were classified as obese (Table 1) . Compared to younger children, greater proportions of children aged 10-12 y were classified as overweight (28.9 vs 22.6%, Po0.05), while similar proportions were classified as obese (6.7 vs 4.3%, P40.05). Within each age group, a similar proportion of boys and girls were overweight or obese.
Perceived access to local destinations A majority of parents reported that cycle/walking tracks, friend's houses, parks, ovals and playgrounds, a postbox, public transport, school, shops and sports venues were within walking distance for their child from their home (Table 2) . However, compared to parents of children aged 5-6 y, greater proportions of parents of children aged 10-12 y perceived that their child had access to school, bicycle or walking tracks, friends' houses, shops and sports venues within walking distance of home.
Perceptions of the neighbourhood
Parental and child perceptions of their neighbourhood are presented in Table 2 . Most parents were concerned about Neighbourhood environments and childhood obesity A Timperio et al stranger danger and road safety. Compared to parents of older children, greater proportions of parents of younger children reported concern about stranger danger and road safety, that there were no lights or crossing for their child to use and that their child would need to cross several roads to get to play areas.
Associations with overweight or obesity
None of the variables included in unadjusted logistic regression models were associated with being overweight or obese among 5-6-y-old children (data not presented). Table 3 shows the results of logistic regression analyses predicting the odds of being overweight or obese among 10-12-y-old children. While parental perception of heavy traffic in the local streets and child perception that their parents believed there was heavy traffic in local streets were associated with overweight or obesity in unadjusted analyses, only parental perception of heavy traffic remained significant in adjusted analyses. Children whose parents believed there was heavy traffic in their local streets were 40% more likely to be overweight or obese, compared to other children.
Associations with obesity Among 10-12-y-old children, parental concern about road safety was the only variable associated with obesity after adjusting for sex, SES and car ownership (Table 3) . Children whose parents were concerned about road safety were almost four times as likely as other children to be obese; however, this result should be considered with some caution due to wide confidence intervals.
Discussion
This study is among the first to examine perceptions of the neighbourhood environment as correlates of overweight and obesity in childhood. It found that few perceptions of the local neighbourhood were predictive of 10-12-y-old children's weight status, while none of the perceptions included in our analyses predicted weight status among 5-6-y-old children. Perceptions of heavy traffic and concern about road safety were the only variables to be associated with older children's weight status. These findings are supported by previous research among children showing that provision of safe walking and cycling conditions are related to children's local walking and cycling. 17 These findings are also consistent with research showing that adults who live on highways are more likely to be overweight (but not obese).
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While Giles-Corti et al 10 found that poor access to relevant destinations within walking distance from home was an important predictor of overweight and of obesity among adults, consistent with Burdette et al's 12 study of preschool children, we did not find access to be associated with weight Neighbourhood environments and childhood obesity A Timperio et al status among children. This is perhaps not unexpected. Although parents of older children were more likely to perceive that their child had access to a range of destinations (these parents may be more aware of the distance to these destinations because their children are more likely to use these destinations), most children in this study had good perceived access to the full range of destinations, and these variables therefore lacked heterogeneity. Objective data on access to a range of destinations is needed to confirm these findings and the relationship between access and children's weight status.
Despite good access to a range of destinations, children may not necessarily use or actively commute to these destinations due to poor quality of the destinations (not assessed in this study) or safety issues. The latter point may be reflected in the finding that parental perceptions of heavy traffic in local streets and concern about road safety were associated with weight status among 10-12-y-old children, while access was not. For example, although shops or schools may be within walking distance of most children's homes, children may not choose to or may not be allowed to walk or cycle to these destinations due to heavy traffic. Indeed, previous work has found that concerns about traffic and road safety, the absence of lights or crossings to help children negotiate traffic and the necessity to cross multiple roads to reach play areas are negatively associated with regular walking or cycling to local destinations. 17 In order to curb the rising prevalence of childhood overweight, it may therefore be important to reduce or slow traffic and provide mechanisms that allow children to safely negotiate traffic in order to improve opportunities for children to be active outdoors and actively reach neighbourhood destinations. This study only considered the neighbourhood environment as it might relate to children's physical activity. However, overweight and obesity among children is likely also the result of high-energy consumption, in addition to low levels of physical activity. The lack of association between weight status and many of the variables examined 
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A Timperio et al in this study may simply reflect the importance of diet, in addition to physical activity, in the development of overweight and obesity. Future work should also include aspects of the neighbourhood environment that may relate to food choice. Other explanations for a lack of association between many of the variables in this study and children's weight status may relate to a lack of variability in some variables, high prevalence of some perceptions and lack of exposure to the neighbourhood for a sufficient duration of time (particularly in the case of the young children). More research is needed using objective measures of the neighbourhood to help clarify these relationships. Alternatively, it may be that the physical environment may not be as important as individual and social factors in the development of obesity. Longitudinal research is also needed to clarify these relationships. The modest response rate obtained in this study was mainly due to the ethical requirement to obtain active parental consent. It is therefore possible that participants may represent the most active children or parents who are most interested in health and physical activity issues for their child. Nevertheless, the prevalence of overweight and obesity in this study was similar to previous reports among Australian children. 2, 3 This is an important study with implications for obesity prevention during childhood. It builds on previous research, which suggested that parental perceptions of the neighbourhood may influence the extent to which their children use features of their environment, 17 whether accompanied or on their own, and other work that used objective measures to explore relationships between the neighbourhood environment and overweight and obesity among preschool children.
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This study did not find any relationship between perceptions of the neighbourhood and weight status among children as young as 5-6 y old. However, the findings suggest that perceptions of heavy traffic on local streets and concern about road safety may be indirect influences on overweight and obesity among 10-12-y-old children. Future research should employ longitudinal methods to investigate perceptions about a wider range of neighbourhood attributes, collect objective data on the physical environment and also include measures of the environment that may be related to food choice.
